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1. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

2. Applicant cancelled claims 36, 47-53, 58 and 59. 

3. The indicated allowability of claims 1-35, 37-46 and 54-57 is withdrawn in view of 
the newly discovered reference(s) to Joshi et al. (U.S. Patent Number 7,176,508). 
Rejections based on the newly cited reference(s) follow. 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-18, 24-35, 37-44 and 54-57 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Joshi et al. (U.S. Patent Number 7,176,508) 
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The applied reference has a common Assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

As per claim 1, Joshi et al. teach thermally coupling a first heating device to a 
first sensing device, generating heat at the first heating device (see col. 5, lines 24-36), 
measuring a change in at least one electrical characteristic of the first sensing device 
caused by the heat generated at the first heating device and calculating a temperature 
of the first heating device using the measured change in the at least one electrical 
characteristic (see col. 2, lines 55-67). 

As per claim 2, Joshi et al. further teach that the calculating step is further based 
on a temperature versus power level relationship for the first heating device using the 
measured change in the at least one electrical characteristics of the of the first sensing 
device at different power levels and different distances from the first heating device (see 
col. 2, lines 55-67 and col. 4, lines 53-67). 

As per claim 3, Joshi et al. further teach that the at least one electrical 
characteristic is a sub-threshold voltage slope (see col. 5, line 55 to col. 6, line 6). 

As per claim 4, Joshi et al. further teach measuring a series of measurements 
between the first sensing device and the first heating device at varying amounts of 
power applied to the first heating device (see col. 6, lines 32-35). 
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As per claim 5, Jpshi et al. further teach that the measuring step includes 
measuring a series of measurements between the first sensing device and the first 
heating device at varying distances (see col. 3, lines 48-53). 

As per claim 6, Joshi et al. further teach that the first heating device and the first 
sensing device are a field effect transistor (see col. 2, lines 55-67). 

As per claim 7, Joshi et al. further teach that the at least one electrical 
characteristic comprises drain current versus gate bias voltage (see col. 5, line 55 to 
col. 6, line 6). 

As per claim 8, Joshi et al. further teach that the at least one electrical 
characteristic comprises sub-threshold voltage slope swing (see col. 5, line 55 to col. 6, 
line 6). 

As per claim 9, Joshi et al. further teach thermally coupling the first heating 
device to the first sensing device is through silicon and comprises thermally coupling the 
first heating device to the first sensing device through a prescribed length of silicon (see 
col. 2, lines 55-67; col. 5, lines 24-36; and col. 6, lines 35-67). 

As per claim 10, Joshi et al. further teach that the thermally coupling is a 
distance between about 0.01 to about 5 urn (see col. 6, line 35 to col. 7, line 26). 

As per claim 1 1 , Joshi et al. further teach that calibrating the first sensing device 
by measuring a particular electrical characteristic of an active region of the first sending 
device held at a known ambient temperature (see col. 7, lines 26-42). 

As per claims 12 and 13, Joshi et al. further teach that the first sensing device is 
held at a known temperature and a sub-threshold voltage slope is measured 
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incrementally in a range from 0-0.4 volts driving voltage of the first sensing device (see 
col. 5, line 55 to col. 6, line 25). 

As per claim 14, Joshi et al. further teach generating heat at the first heating 
device comprises generating a substantially steady state heating, and measuring a 
change in at least one electrical characteristic of the first sensing device caused by the 
heat generated at the first heating device comprises measuring a substantially steady 
state change in the at least one electrical characteristic (see col. 2, lines 55-67). 

As per claim 15, Joshi et al. further teach measuring a change in the at least 
one electrical characteristic of the first sensing transistor at room temperature (see col. 
7, lines 25-33). 

As per claim 16, Joshi et al. further teach that generating heat at the first heating 
device comprises running a current through the first heating device (see col. 2, lines 55- 
67). 

As per claim 17, Joshi et al. further teach thermally coupling the first heating 
device to a second sensing device through silicon and measuring a change in at least 
one electrical characteristic of the second sensing device caused by the heat generated 
at the first heating device, (see col. 2, lines 55-67). 

As per claim 18, Joshi et al. further teach thermally coupling a second heating 
transistor to a second sensing transistor through silicon; generating heat at the second 
heating transistor; and measuring a change in at least one electrical characteristic of the 



Application/Control Number: 1 0/71 1 ,224 Page 6 

Art Unit: 2857 

second sensing transistor caused by the heat generated at the second heating 
transistor (see col. 2, lines 55-67 and col. 3, line 64 to col. 4, line 15). 

As per claim 24, Joshi et al. further teach that the measurement step includes 
providing a measurement differential taken with the first heating device and a second 
heating device having a different number of contacts (see col. 4, lines 35-52). 

As per claim 25, Joshi et al. further teach thermally coupling a heating transistor 
to a measurement transistor at one or more predetermined distance (see col. 5, lines 
24-36 and col. 6, line 35 to col. 7, line 10), calibrating the measurement transistor by 
measuring a particular electrical characteristic of an active region of the measurement 
transistor with the measurement transistor held at a known temperature (see col. 5, 
lines 1-10); generating heat at the heating transistor (see col. 5, lines 24-35); 
incrementally measuring a change in the at least one electrical characteristic of the 
measurement transistor caused by the heat generated at the heating transistor; and 
calculating a temperature of the heating transistor using the measured change in the at 
least one electrical characteristic (see col. 2, lines 55-67). 

As per claim 26, Joshi et al. further teach that the calculating step is further 
based on a temperature versus power level relationship for the heating transistor based 
on an extrapolated form fitting curve (see col. 5, lines 36-55). 

As per claim 27, Joshi et al. further teach that the calculating step is further 
based on using measured change in the at least one electrical characteristics of the of 
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the first measurement transistor at different power levels and different distances from 
the heating transistor (see col. 6, line 35 to col. 7, line 10). 

As per claim 28, Joshi et al. further teach that the at least one electrical 
characteristic is at least one of a sub-threshold voltage slope, drain current versus gate 
bias voltage and a sub-threshold voltage slope swing (see col. 5, line 37 to col. 6, line 
6). 

As per claim 29, Joshi et al. further teach that the measuring step includes 
measuring a series of measurements between the measurement transistor and the 
heating transistor at varying distances (see col. 5, lines 24-36 and col. 6, line 35 to col. 
7, line 10). 

As per claim 30, Joshi et al. further teach that thermally coupling the heating 
transistor and the measurement transistor is through silicon and comprises thermally 
coupling the heating transistor to the measurement transistor through a prescribed 
length of silicon (see col. 5, lines 24-36). 

As per claim 31, Joshi et al. further teach that the calibrating step includes the 
measurement transistor being held at a known temperature and a sub-threshold voltage 
slope is measured incrementally in a range from 0-0.4 volts driving voltage of the first 
sensing device (see col. 5, line 55 to col. 6, line 25). 

As per claim 32, Joshi et al. further teach that the calibrating step includes 
determining a variation of at least one of the electrical characteristics of the 
measurement transistor as a function of temperature (see col. 5, lines 1-10). 
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As per claim 33, Joshi et al. further teach that the calibrating step is taken at 
various distances between the measurement transistor and the heating transistor (see 
col. 5, lines 1-10 and col. 6, line 35 to col. 7, line 10). 

As per claim 34, Joshi et al. teach a silicon island (see col. 2, lines 55-67), and 
at least one pair of transistors, each pair of the at least one pair of transistors comprises 
a transistor configured to generate heat and a transistor configured to sense 
temperature (see col. 4, lines 1-15 and col. 4, lines 36-67), the transistor configured to 
generate heat and the transistor configured to sense temperature being arranged on the 
silicon island (see col. 4, lines 40-67); and a common source contact being arranged on 
the silicon island and leading to the source of both the transistor configured to generate 
heat and the transistor configured to sense temperature (see col. 4, lines 1-30 and col. 
4, lines 40-67), wherein each transistor of each pair of transistors is arranged a 
prescribed distance from its corresponding transistor (see col. 6, line 35 to col. 7, line 
10). 

As per claim 35, Joshi et al. further teach that the prescribed distance ranges 
from about 0.1 urn to about 5 urn (see col. 6, line 35 to col. 7, line 10). 

As per claim 37, Joshi et al. further teach that the transistor configured to 
generate heat is configured to have a current selectively run through it, and the 
transistor configured to sense temperature is configured to produce a change in at least 
one of electrical characteristic of the transistor configured to sense temperatures, the 
change is proportional to heat generated by the transistor configured to generate heat 
(see col. 2, lines 55-67). 
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As per claim 38, Joshi et al. further teach a circuit to sense the change in the at 
least one electrical characteristic (see col. 2, lines 55-67). 

As per claim 39, Joshi et al. teach at least one silicon island (see col. 2, lines 
55-67); at least one heating field effect transistor configurable to generate heat arranged 
within the silicon island; at least one sensing field effect transistor arranged within the at 
least one silicon island corresponding to each heating field effect transistor of the at 
least one heating field effect transistor, wherein each sensing field effect transistor is 
arranged a prescribed distance from its corresponding heating field effect transistor and 
each sensing field effect transistor is configurable to sense a temperature (see col. 6, 
line 35 to col. 7, line 10); and means to calculate a temperature of the each heating field 
effect transistor using a measured change in at least one electrical characteristic of the 
each sensing field effect transistor caused a by the heat generated at the each heating 
field effect transistor (see col. 2, lines 55-67). 

As per claim 40, Joshi et al. further teach that the at least one silicon island is at 
least partially surrounded by an insulator (see col. 6, lines 14-25). 

As per claim 41, Joshi et al. further teach that that the prescribed distance 
ranges from about 0.1 urn to about 5 urn (see col. 6, line 35 to col. 7, line 10). 

As per claim 42, Joshi et al. further teach that the at least one silicon island 
includes a first silicon island including a single sensing and a single heating field effect 
transistor arranged a first prescribed distance apart, and a second silicon island 



Application/Control Number: 10/711,224 Page 10 

Art Unit: 2857 

including a single sensing and a single heating field effect transistor arranged a second 
prescribed distance apart (see col. 6, line 35 to col. 7, line 10). 

As per claim 43, Joshi et al. further teach that the at least one heating field 
effect transistor is a first heating field effect transistor having a first number of contacts 
and a second field effect transistor having a second, different number of contacts, each 
configurable to generate heat arranged within the silicon island (see col. 3, line 64 to 
col. 4, line 30 and Fig. 4). 

As per claim 44, Joshi et al. further teach that the calculating means calculates 
a temperature of the first heating field effect transistor and the second heating field 
effect transistor using the measured change in the at least one electrical characteristic 
and extrapolates results of the measurement to zero contacts (see col. 5, lines 36-55). 

As per claim 54, Joshi et al. further teach arranging the first heating device and 
the first sensing device on an SiGe island; and using a common source contact which 
leads to the source of both the first heating device and the first sensing device (col. 4, 
lines 1-30 and col. 4, lines 40-67). 

As per claim 55, Joshi et al. further teach arranging the heating transistor and 
the measurement transistor on an SiGe island; and using a common source contact 
which leads to the source of both the heating transistor and the measurement transistor 
(see col. 2, lines 55-67 and col. 4, lines 1-30; and col. 4, lines 40-67). 

As per claim 56, Joshi et al. further teach that a heating gate contact being 
arranged on the silicon island and coupled to the transistor configured to generate heat; 
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and a measurement gate contact being arranged on the silicon island and coupled to 
the transistor configured to sense temperature (col. 4, lines 1-30 and col. 4, lines 40- 
67). 

As per claim 57, Joshi et al. further teach a common source contact leading to 
the source of both the heating field effect transistor and the corresponding sensing field 
effect transistor (see col. 4, lines 1-30 and col. 4, lines 40-67). 

Allowable Subject Matter 
5. Claims 19-23, 45 and 46 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding claims 19, 22 and 23, none of the prior art of record teaches or 
suggests calculating a temperature of the first heating device with the first number of 
contacts and the second number of contacts using the measured change in the at least 
one electrical characteristic, and extrapolating results of the measurement obtained with 
the first number of contacts and the second number of contacts to zero contacts, in 
combination with the rest of the claim limitations. 

Regarding claims 20 and 45, none of the prior art of record teaches or suggests 
determining an offset between the first heating device and at least a second heating 
device, each having a different number of contacts, and extrapolating the offset to zero 
contacts. 
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Regarding claims 21 and 46, none of the prior art of record teaches or suggests 
the measurement step includes establishing an amount of temperature change per 
contact between the first heating device and a second heating device having a different 
number of contacts and the calculating step includes extrapolating results of the 
measurement step to zero contacts to determine an actual device temperature without 
an offsetting effect of the contacts. 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-18, 24-35, 37-45 and 54-57 have 
been considered but are moot in view of the new ground(s) of rejection. 

Prior art 

7. The prior art made record and not relied upon is considered pertinent to 
applicant's disclosure: 

Shah et al. ['600] disclose method of making zero temperature coefficient of resistance 
resistors. 

Yasuda ['269] discloses semiconductor device. 

Gardner et al. ['280] disclose gas-sensing semiconductor devices. 

Contact information 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohamed Charioui whose telephone number is (571) 
272-2213. The examiner can normally be- reached Monday through Friday, from 9 am 
to 6 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on (571) 272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mohamed Charioui 
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